B-NbPd3 Structure:
AB3_0P24 59 _ae_befg-001
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Prototype NbPd3

AFLOW prototype label AB3_0P24_59_ae_befg-001
ICSD 105193

CCDC 1663084

Pearson symbol oP24

Space group number 59

Space group symbol Pmmn

AFLOW prototype command aflow --proto=AB3_oP24_59_ae_befg-001
—-params=a, b/a’7 C/a7 21, %2,Y3, 23,Y4, 24, L5, 25, L6, Y6, 26
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e Although S-NbPds and a-NbPds, which has the |[D0ss structure, coexist over a wide range of temperatures, it is thought

that a-NbPdj is the ground state (Chandrasekharaiah, 1988).

o (Giessen, 1964) state that their coordinates are given in the Pmmn setting of space group #59, but it is apparent that

they actually use the Pmnm setting. We transformed this to Pmmn.

Simple Orthorhombic primitive vectors

a2
alLa3

a; = aX

az = by

ag = cZ

Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Jai+as +zas = JaR+ 30y + e 2 (22) Nb1
B, = S3a;+3a)— 2z a3 = 2ax+ 30y —cn 2 (2a) Nb I
B; = 1a;+3a)+ 2ay = 10X+ 309 + 202 (2b) Pd1
By, = Sai+jay—zmag = jaX+ 10y — 2 (2b) Pdl
Bs = 1a1+ysas +zzag = 10X +bysy + cz32 (4e) Nb I
Bs = ja1— (ys—3) az + 2323 = 10X —b(ys—3) §+cz? (de) Nb I
B, = 3a;+ (y3+3) az — 2323 = S3ax+0b(ys+3) 9 —cz (4e) Nb II
Bs = fai—yzax — 2343 = JaX —bys§ —cz3 2 (4e) Nb 11
By = ia1 + ysas + z4 a3 = %ak+by4$’+cz4i (4e) Pd Il
Bio = t1a;— (ya—3) as + 2123 = 1aX—b(ya—3) §+cuz (4e) Pd 11
By = 3a;+ (ya+3) az — 2123 = S3ax+b(ya+3) 9 —cuz (4e) Pd 1T
Bz = Sa; —ysay —za3 = 4Rk —bysy —caz (de) Pd 1T
Bis = zsa; + tas + 2523 = ars X+ 1by +cas52 (4f) Pd I
B4 = — (x5 — %) a1 + a2+ 25 a3 = —a(zs— 1) X+ 109 + ez (4f) Pd 111
Bis = —z5a; 4+ 3a; — 2543 = —azs X+ 3b§ — cz5 2 (4f) Pd III
Big = (z5+3) a1+ 2ay — z5 a3 = a(zs+3) X+3by —cz52 (4f) Pd III
By = Tgay + Y as + 2 as = areX + byg y + cz6 Z (8g) Pd IV
Bis = —(zs—3)ar—(yo—3)ax+ = —a(ze—3) X—b(ys—3) §+cz2 (8g) Pd IV
26 a3

Biy = —weai+ (yo+3)az—zay = —avgX+b(ys +3) ¥ — a2 (82) Pd1v
By = (x6—|—%) a; — ygas — 2¢as = a(z6—|—%) X—bygy —czg 2 (8g) Pd IV
By, = —Tgal — Ygas — 26 as = —axgX —byey —czg 2 (8g) Pd IV
Bas = (z6+3) a1+ (ys+3) az—26a3 = a(ws+3) X+b(ys+3) ¥ —czz (8g) Pd 1V
Bas = zear — (ys — 3) a2 + 26 as = argX —b(ys — 3) ¥+ cz 2 (8g) Pd IV
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B2y = — (26 — 1) a1 +ysa> + zs a3 = —a(rg— §) K+ bye§ + c26 2 (8g) Pd IV

References

[1] B. C. Giessen and N. J. Grant, New intermediate phases in system of Nb or Ta with Rh, Ir, Pd, or Pt, Acta Cryst. 17,
615-616 (1964), doi:10.1107/S0365110X64001438.

[2] M. S. Chandrasekharaiah, The NbPb (Niobium-Palladium) system, Bull. Alloy Phase Diag. 9, 449-452 (1988),
doi:10.1007/BF02881865.

Found in

[1] P. Villars, ed., PAULING FILE in: Inorganic Solid Phases, SpringerMaterials (online database) (Springer Materials, Hei-
delberg, 2016), chap. 8-NbPd3 Crystal Structure, doi:http://materials.springer.com/isp/crystallographic/docs/sd_1251314.

First cited in

H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988.


https://doi.org/10.1107/S0365110X64001438
https://doi.org/10.1007/BF02881865
https://doi.org/http://materials.springer.com/isp/crystallographic/docs/sd_1251314
http://dx.doi.org/10.1016/j.commatsci.2024.112988

